Myelin basic protein: interaction with calmodulin and gangliosides.
The structural characteristics of myelin basic protein (MBP) involved in protein-protein and protein-lipid interactions were investigated. Rabbit MBP could bind calmodulin (CaM) in the presence of Ca2+ to form a complex that remained undissociated in 8 M urea. However, no tight complex formation was observed when the divalent cation was absent. These results suggest that MBP may contain a hydrophobic domain similar to those in the other well-characterized CaM-binding proteins. The stoichiometry of calmodulin binding to MBP was approximately 1:1. Prior limited proteolysis of MBP with trypsin abolished the formation of the MBP-CaM complex, indicating that the entire MBP polypeptide may be involved in the recognition of the hydrophobic clefts in CaM. MBP also formed tight complexes with gangliosides, but the presence of Ca2+ was not required. Binding of gangliosides to MBP-CaM complex released CaM from the complex. The ganglioside-binding sites in MBP were determined after trisecting the protein at two glutamic acid residues with Staphylococcus aureus V8 protease. Subsequent binding studies revealed that a 9.5-kDa polypeptide, which may correspond to the NH2-terminal domain (residues 1-83) of MBP, had higher affinity for the binding of lucifer yellow CH-labeled GM1 than did the other two polypeptides, of apparent molecular mass (Mr) 5,500 and 4,500, respectively. Among the various proteins in purified guinea pig brain myelin, synaptosomes, and synaptosomal membranes, MBP was found to have the highest affinity in binding lucifer yellow CH-GM1.